Systematic analysis of aggregates from 38 kinds of non disease-related proteins: identifying the intrinsic propensity of polypeptides to form amyloid fibrils.
The ability to form amyloid fibrils from a wide range of proteins would open up the opportunity to augment studies of the molecular basis of amyloid fibril formation. We investigated 36 different conditions with respect to four model proteins to evaluate their ability to form amyloid fibrils. In a 5% ethanol solution at pH 2 at 57 degrees C, hen egg white lysozyme, bovine beta-lactoglobulin, and bovine trypsinogen formed mature-type fibrils, while only histone H2A formed immature-type fibrils. Under these conditions, 25 of the 38 proteins formed amyloid fibrils. In addition, three additional proteins formed fibrils in a solution containing 5% trifluoroethanol instead of 5% ethanol. In summary, a total 28 proteins formed amyloid fibrils. Under these extreme conditions, chemical fragmentation was observed. Destabilization of the native structure, strengthening of hydrogen bonds, and chemical fragmentation are thought to play important roles in the formation of amyloid fibrils.